MODEL 295 


CAPACITOR 
TRIP DEVICE 


STORED ENERGY 
FOR USE WITH 
SHUNT TRIP BREAKERS 
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NOTE: Graph shows energy from Model 295 in watt- second ( WS). Horizontal 
axis represents the input ( VAC) voltage with the corresponding output ( VDC) 
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DESCRIPTION 


The capacitor trip device is used for tripping circuit 
breakers from an AC voltage source by using the stored 
energy in a capacitor. The capacitor is constantly kept at full 
charge during normal operation by a half- wave silicon 
rectifier which is turn draws its energy fromthe208 / 240 volt 
line. When completely discharged, the device will draw 
approximately 10 amps from the line during the first half 
cycle, 3 amps the second half cycle, 1 amp the third. 
Continuous current required to keep the capacitor charged is 
less than 5 milliamps. The capacitor will hold sufficient 
chargeto trip the breaker at least12 seconds after charging 
voltage is completely removed. However, on most fault 
conditions, some voltage is still present, and the device is so 
designed that 65% of normal voltage will give sufficient 
charge to trip the breaker at any time. A low- energy glow 
lamp is connected in parallel with the storage capacitor to 
give a visual indication when the voltage charge is85 volts or 
more. If the charging voltage is removed, it will require 
approximately 5 minutes for the device to self bleed to the 
85 volt level. Can be used asis on most120 VAC applications 
The Model295 can be discharged manually or by means of a 
voltage sensor or phase loss monitor. 
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CORPORATION 


11440 EAST PINE 
TULSA OKLAHOMA 74116 
(918) 438 - 1220 


Unless Otherwise Specified 


THLE: MODEL 299 Dimensions Are іп Inches 


Capacitor Trip Device 


Drawings Show No Power Applied 


MODEL 410 


AUTO- CHARGED 


CAPACITOR 
TRIP DEVICE 


O For use with shunt- trip 
breakers and lock- out 
relays 

O Self contained standby 
power source 


ө Will hold charge for а 
minimum of 5 days 


DIMENSIONS 


PRESS TO TEST 


ORDERING INFORMATION 


Model Voltage 
410 ~ 240V 


Note: 120 V versions are available on request. 


DESCRIPTION 


The auto charged trip device is a high- speed 
capacitor- type circuit breaker tripping unit. It 
differs from the conventional capacitor trip 
device in that it has a self- contained, standby 
power source which is capable of maintaining full 
operating voltage for several days. The device is 
primarily for use with circuit breakers which 
require some form of AC power for their closing 


‚operation, ¡.e., circuit breakers having either a 


stored energy closing mechanism with an AC 
operated release coil or an AC solenoid operated 
closing mechanism. There are no field adjust- 
ments required on the unit and the device con- 
tains a cover- actuated safety switch which 
discharges the capacitor and disconnects the 
primary source when the cover is removed. The 
device can be tripped manually or by means of a 
voltage sensing or phase loss monitor. 


TYPICAL APPLICATION 
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Unless Otherwise Specified 


TITLE: MODEL 410 Dimensions Are In Inches 


Capacitor Trip Device 


Drawings Show No Power Applied 


Model 403 


LIQUID LEVEL 
CONTROLLER Dice 


soaron 
eas enai ce 


LIQUID LEVEL CONTROLLER 
LEVEL SENSE 


» Dual run-time meters |. 
e Selectable lead / lag or 
automatic alternation 

e Alarm outputs 
« Hand-off-auto controls 
* 4 sensing levels 


e Moisture protected circuits 


2| DESCRIPTION SPECIFICATIONS 2 
The 403 Liquid Level Controller provides central control of Input vollage:.««.. эз квз кашый etm am rane eg 105-130 VAC 
duplex pumping systems. The Model 403 includes pump In pub ffe quee оз-оз ce sr asus accetto 47-65 Hz 
alternating, visual run-time meters, hand-off-auto control Power сопвитрйіоп.................... 10 Watts max 
and alarm outputs. Four level-sense inputs interface with Contact rating... кезше 10 amps at 240 VAC resistive 
float switches or other level sensing devices which can Transient protection .............. 2500 VRMS for 10 ms 
provide a contact closure. Operating іетрегаіше.................... -20 to 60* C 

Gasarmaigiial.«a хазоне нат oar are 20 ga steel 
OPERATION Float switch potential............. 12 VDC AT .001 amps 
The first level (Low) stops both pumps as the level drops Display Des a as ad to 99,999.9 non-resettable 
below this point, and triggers alternating. The second level Humidity tolerance ............ 0-97% м/о condensation 
шен ет таа ade AER Т” 4.9 lbs max 


(Lead) starts one pump as the liquid rises to close this 
circuit. Which pump starts at this level is determined by the 
Lead Pump Selector switch on the face of the 403. The third 
level (Lag) causes both pumps to run as the liquid level TYPICAL APPLICATION 
rises to this point. The fourth level (High) illuminates the A 
alarm indicator and closes the alarm bell and alarm light lait 
outputs. An ‘Alarm Silence’ switch opens the alarm bell Remols Alarm 2 
contacts, stopping the alarm. An 'Alarm Reset' switch 

opens the alarm light contacts and extinguishes the alarm 
indicator on the 403 front panel. A SPST normally-closed 
internal power fail contact opens when 120 VAC power is 
connected to the 403, and closes. if power is lost or 
removed. Connections for external remote alarm contacts, 
which must remain closed for normal operation, are supplied 
for each pump. If either circuit opens, the corresponding 
pump will be locked out until the problem is corrected and 
the 'Alarm Reset' switch is pressed. 


DIMENSIONS 


ae 
Motor |, | 
Controls 


Model 403 
Liquid Level 
Controller 


' 11440 EAST PINE 


qp TULSA OKLAHOMA 74116 
IME М АВК (800) 862-2875 


CORPORATION in OK (918) 438-1220 
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Dimensions are in inches unless 
Е MODEL 403 LIQUID otherwise specified. Drawings show 
LEVEL CONTROLLER no power applied. 
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Model 404 


LIQUID LEVEL 
SENSOR 


e Digital display of water depth 
Internal transducer 

• 5 adjustable trip points 

• 4-20 ma output 

* Moisture protected circuits 


DESCRIPTION 


The Model 404 Liquid Level Sensor operates in conjunction 
with a Model 403 Controller for bubbler-type duplex pumping 
Systems. The 404 contains an air pressure-to-voltage 
transducer and requires only a small air compressor 
capable of 15 psi (pounds per square inch) to operate the 
system down to approximately 35 feet. The Sensor's four 
outputs are designed to replace the float switch inputs to a 
Model 403, or to be used with a Model 448 Output Relay 
Board. A 4-20 ma signal output provides for other control 
applications. A 3-digit LED display continuously shows the 
liquid level to a tenth of a foot when the Display Control 
switch is in the Liquid Level position. Other settings of the 
switch allow setting of the liquid level trip points. Indicator 
LEDs illuminate as the levels are exceeded. A test control 
allows the trip settings to be checked without actually 
raising or lowering the liquid level. 


TYPICAL APPLICATION 


Remote Alarm 1 
Remote Alarm 2 
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SPECIFICATIONS 


Inpütwollage. «etur Жу кешу өрке Ұз 
Inputfrequeney: sass cvs зе rea Gea vase Rn mx 
Power consumpliom 2: wives e:stbri ҰБ аз ae 
Transient protection «2.0.2 scm 
Air pressure input : шейх зау RITE Y 0 to 15 psi max 
Input air supply fitting ................ requires 3/4," I.D. tubing 
Maximum liquid level displayed . ..................... 34.6 feet 
Galibrationraccura6y « «2:3 teres ies ka dure iimip etm ie + 2% 
Repeat accuracy (fixed condition) ...................... t 196 
Repeat;accuracy (0-50? €)... one rra ng + 2% 
Dead bane ccs 266b аан ata bes 0.1 foot 
Switching outputs ............ 4 open-collector transistors used 
as inputs for the Model 403 or with 
the Model 448 Output Relay Board 
Signal ойриів.................... 4-20 ma output proportional 
to 0-40 feet of water 
Operating temperature .......................... -10 to 50° C 
Storage; temperat sok o gai pas aeg -20 to 700 C 
Humidity tolerance ....2. o essa а ао ama 0-97% w/o condensation 
Gase material «une usa se are ea 20 ga steel 
A are ee terminal strip 
WV GIO Шы: RR 3.5 lbs 


DIMENSIONS 


A hose fitting 


Terminal strip 


А 115 = ш dia. typical 


11440 EAST PINE 
TULSA OKLAHOMA 74116 
(800) 862-2875 
in OK (918) 438-1220 
Dimensions are in inches unless 


MODEL 404 otherwise specified. Drawings show 
LIQUID LEVEL SENSOR no power applied. 


FORM NO. 
© TIME MARK CORP. 1987 87A120 
С р 


Dime Mari? 


CORPORATION 


TITLE 


4/87 


Model 407 


LIQUID LEVEL 
CONTROLLER 


e 3-Pump operation 

e 3 Run time meters 

• Selectable lead pump or 
automatic alternation 

e 5 sensing levels 

e Alarm outputs 

e Moisture protected circuits 


DESCRIPTION 


The 407 3-Pump Liquid Level Controller provides central 
operating. control of triplex pumping systems. The solid- 
state electronic Controller provides alternating of load 
pumps, low level cutoff and high level alarm outputs. Run- 
time meters provide instant visual data on total running time 
of each pump motor. Indicator LEDs show ON/OFF status 
of each pump. 


OPERATION 


The 407 has five level-sense inputs which can be activated 
by float switches or other level sensing devices which 
provide a switch closure. Level 1 (Low) will turn off all 
pumping action and trigger the alternator. Level 2 (Lead) 
turns on whichever pump is selected (automatically or 
manually) as the lead pump. Levels 3 and 4 (Lag and Lag- 
lag) turn on the second and third pumps. Level 5 (High) is a 
high level alarm which closes two output contacts for 
audible and visual alarms. 


ALARMS 


When the 5th level is reached two alarm contacts (bell and 
light) trip and an alarm light on the panel will illuminate. A 
front panel switch allows the alarm to be silenced, leaving 
the alarm light output tripped. An alarm reset on the front 
panel resets all outputs after the fault is corrected. Remote 
alarm circuits - provided for each pump - control pressure 
switches, temperature switches or other monitoring 
controls. These circuits are normally closed and will inhibit 
the corresponding pump when opened, illuminated a remote 
alarm light on the 407's panel, and close the alarm light and 
bell contacts. A SPST normally-closed internal power fail 
contact opens when 120 VAG power is connected to the 
403, and closes if power is lost or removed. 


FORM NO. 
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3 PUMP LIQUID LEVEL 


MODEL 407 
| CONTROLLER 


SPECIFICATIONS 


Input Voltage cec ТТТ 105-130 VAC 
Input frequency. u edens tr meme ees 47-65 Hz 
Power.consurmptiol + was um rr ques 10 Watts max 
Contact rating ............ 10 amps at 240 VAC resistive 
Transient protection .............. 2500 VRMS for 10 ms 
Operating temperature .................... -20 to 60°C 
Gase: material 2.2: eo mre mem mre wale 20 ga steel 
Float switch potential............. 12 VDC AT .001 amps 
[б а se aco ies ió re ace iy ens to 99,999.9 non-resettable 
Humidity tolerance ............ 0-97% w/o condensation 
ЧӨ ДП PEEL 6.1 lbs max 
DIMENSIONS 
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11440 EAST PINE 
TULSA OKLAHOMA 74116 
(800) 862-2875 
in OK (918) 438-1220 
Dimensions are in inches unless 


otherwise specified. Drawings show 
no power applied. 
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TITLE 


MODEL 407 LIQUID 
LEVEL CONTROLLER 


4/87 


TYPICAL APPLICATION 


Remote alarms 1, 2, 3 


Pumps 1, 2, 3 


Motor 
controls 


Model 407 
Liquid Level 
Controller 


Alarm ligh 


Model 408 


LIQUID LEVEL 
SENSOR 


* Digital display of water depth 
in feet 

e Self contained transducer 

5 adjustable trip points 

e Solid-state outputs 

4-20 ma output 


DESCRIPTION 


The Model 408 is a 5-level liquid level sensor designed for 
use with bubbler-type systems. The 408 contains an internal 
air pressure transducer; the user must provide a small air 
compressor capable of supplying a maximum of 15 psi. This 
will operate the system to a liquid depth of 34.6 feet. The 
output of the 408 connects to the inputs of the Model 407 3- 
Pump Liquid Level Controller (replacing the float switches) or 
to a Model 448 Output Relay Board. Also, a 4-20 ma signal 
output is provided as an input to process controllers or for 
other control applications. A 3-digit LED display contin- 
uously shows the liquid depth to a tenth of a foot when the 
display control switch is in the 'Liquid Level' position. Other 
switch positions allow the setting of the corresponding trip 
level points. The trip points are set using coarse and fine 
adjustment pots, and are shown on the LED display. Each 
trip level has an LED indicator which illuminates as the solid- 
state output makes. A test feature allows the trip settings to 
be checked without actually changing the liquid level. 


DIMENSIONS 


e Б hose fitting 


Terminal strip 


qn dia. typical 


| 


ima Mark 


ТТЕ MODEL 408 LIQUID 
LEVEL CONTROLLER 
: FORM NO. 
© TIME MARK CORP. 1987 87A166 
C 


SPECIFICATIONS 


Operating voltage range ............... 105 to 135 VAC 
Frequency range: 2а абада re 47 to 65 Hz 
Power сопвитрйоп................... 2.5 Watts Max. 
Transient protection.............. 2500 VRMS for 10 ms 
Air pressure іпрші.................... 0 to 15 PSI Max. 
Input air suppy fitting ........... requires 3/4," 1.D. tubing 
Maximum liquid level displayed ............... 34.6 feet 
Calibration ACCUPACY „ег «uoc acis aciem ette t 2% 
Repeat accuracy (fixed conditions) .............. + 1% 
Repeat accuracy (0 - 60 дед. С).................. + 2% 
Dead Байа ыг» socis ern. se rare Bea 0.1 foot 


Switching outputs . .. ... 5 open-collector transistors used 
as inputs for the Model 407 or with 


the Model 448 Output Relay board 


Signal output............... 4-20 ma output proportional 

to 0-40 feet or water 
Operating temperature range ............... -10 to 50° С 
Storage temperature range ................ -20 to 709 С 
Humidity tolerance .............. 97% w/o condensation 
CA "EET 20 Ga. CRS 
Termination «o 3 : SES iaa Terminal strip 


I 11440 EAST PINE 


® TULSA OKLAHOMA 74116 
(800) 862-2875 

in OK (918) 438-1220 

Dimensions are in inches unless 


otherwise specified. Drawings show 
no power applied. 
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TYPICAL APPLICATION 


Remote alarms 1, 2, 3 Alarm light 


1D 
ГА) МЫ 
Pumps 1, 2, 3 Q 
Motor С) 
controls | Alarm bell 


Model 407 
Liquid Level 
Controller 
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Model 408 | 
Liquid Level 
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Model 448 


OUTPUT RELAY BOARD 
e For use vvith Models 404 and 408 


The Model 448 Output Relay Board provides relay contacts 
for a Model 404 or 408 Liquid Level Sensor, allowing the 
Sensor to be used as a control device. The 448 consists of 
a power supply and five relays on a surface-mounted 
printed-circuit board. Four of the five relays are used with 
the Model 404: the input and output terminals marked "low" 
are not used. All five relays are used with the Model 408. 
The Model 448 uses the solid-state outputs of the 404/408 
as inputs to control the 448's relays. 


SPECIFICATIONS 

Input voltage 105 to 135 VAC 
Input frequency 47 to 65 Hz 
Power consumption 


Outputs “em 
Output rating 4 amps at 120 VAC resistive Ё о 
Dimensions 7" x425"x2"H 


Mounting dimensions : 6.625" х 3.875" 


Model 412 


AUTOMATIC 
REVERSE 
CONTROLLER 


e Controls sewage grinders 

* Up to 5 forward / reverse 
cycles 

* LED indicator lights 

e Direct current inputs up 

to 2 HP 


DESCRIPTION 


The Model 412 Automatic Reverse Controller is a current 
sensor to detect jamming of sewage grinders and initiate the 
reversing of the grinder. The controller is selectable for up to 
five forward/reverse cycles in any 30-second period, and 
мош an alarm output if the number of cycles is exceeded. 

he current loop inputs are designed for direct connection of 
10 amp, 240VAC, or 5 amps, 480VAC (motors up to 2 hp). 
For higher currents, CT's must be used (the CT secondaries 
are connected to the 5 amp terminals, regardless of voltage). 
Indicator lights show running direction of the motor and the 
alarm condition. 


OPERATION 


When operating in the forward mode, an over current 
condition causes the START contact to open for 1/2 second. 
The FWD/REV contact switches to REV and the START 
contact recloses. Three seconds later, the START contact 
opens and the FWD/REV contact switches to FWD. If the 
over current condition persists, this sequence repeats for the 
number of cycles selected. After the last cycle, the START 
contact opens and the ALARM contact closes. The controller 
i$ locked out and must be reset by removing and reapplying 
the operating voltage. 


DIMENSIONS 


3/16 dia typ 
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TITLE MODEL 412 


Ф) ronwanp 


@ aan 


dí) reverse 


CN Manx — AUTOMATIC REVERSE 
TULSA. OKLAHOMA pul pes 


PET Рио Rev 72 


SPECIFICATIONS 
Operating фОМӨГ: aan 115VAC, 50/60Hz 
Input.currents.. „оаа 5 amps at 480VAC, 3-phase 
| 10 amps at 240VAC, 3-phase 
Transient protection ................. 2500VRMS for 10т5 
Numberoleyales' «iaa саға dem emet podas 0-5 cycles 
СУСЕ Репба оа smt e re eat 30 seconds 
Reverse сусіеіте........................... 3 seconds 
Output COMAGCIS rer: 2 amps at 115VAC 

Expected relay life: 

Mechanicals........... 50,000,000 operations 
| EISEHICA anne 100,00 at rated load 
Operating іетрегайше..................... -20 to +60° C 
Humidity tolerance .............. 0-97% w/o condensation 
Саве material... unse ae 20gaCRS 
WeIGKE : msc pes wasser 2.3 Ibs. 


TYPICAL APPLICATION 


F - Forward Contactor 
R - Reverse Contactor 
R1 - Start Relay 


! 11440 EAST PINE 


TULSA OKLAHOMA 74116 
(800) 862-2875 
in OK (918) 438-1220 
Dimensions are in inches unless 


otherwise specified. Drawings show 
no power applied. 
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AUTO REVERSE 
CONTROL 


FORM NO. 
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R1 - Start Relay 
R2 - Alarm Relay 

F - Forward Contactor 
В - Reverse Contactor 


DIMENSIONS 
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TITLE: MODEL 412 Unless Otherwise Specified 
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MODEL 640 


POWER 
FACTOR 
REGULATOR 


High Accuracy Phase Angle 
Sensing Design 

Adjustable Limits 
Automatic/ Manual Modes 
LED”s Show Activated Steps 
And Capacitive- Inductive 
Status 


DESCRIPTION 


The Model 640 Power Factor Regulator is the 
monitoring and control portion of a power factor 
correction system. The 640 uses a unique phase- 
angle sensing circuit to monitor the power factor of 
a 3-phase power line. 


In its automatic mode the 640 responds by closing 
or opening internal relays, adding or subtracting 
capacitor banks on the line. When the 640 is in the 
manual mode capacitance can be removed or add- 
ed at the push of a button. 


Two adjustments set the point at which the relays 
begin to close (0.5 to 0.95) and stop (0.8 to 1.0). 
‘LOW’ is the point at which capacitors are added, 
at 40-second intervals, until the power factor 
reaches the ‘HIGH’ point. If the power factor is 
over compensated, capacitors are removed until a 
factor of 1.0 is achieved. If the operating voltage is 
lost or the input current is too low, all relays will 
drop out. 


Indicator lights on the face of the 640 show if the 
system is inductive or capacitive. Output lights 
show relay status. An output is provided to drive a 
1 mA DC meter (available separately). Center 
scale on the meter will indicate a power factor of 
1.0; a left deflection will indicate a capacitive pow- 
er factor, while a right deflection will indicate an 
inductive power factor. Use of an external meter is 
optional. 


Although intended for 3-phase, 115vac, 60 Hz 
systems, other voltage or frequency models may 
be available. 


POWER FACTOR 
REGULATOR 
MODEL 640 


? ime Маяк? 


to 


MANUAL 


- = 
w = w 
AUTO 


ФА ФА 115 VAC me 
4.86 
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SPECIFICATIONS 


Input Voltage ................. 115 VAC, 60 Hz 


Input Current.......... Min: 0.25 to1 A adj. 
Мах: 10 A continuous Ё 2 

Output Contacts............... 2Aat 115 VAC 

Time Delay........ 40 Seconds Between Steps 


DIMENSIONS 


OPTIONAL 
CONNECTION 


TO OTHER STAGES 


CONTROL 
VOLTAGE 


Dime Marko 


CORPORATION 


11440 EAST PINE 
TULSA OKLAHOMA 74116 
(918) 438 - 1220 


Unless Otherwise Specified 
Dimensions Are in inches 
Drawings Show No Power Applied 


MODEL 640 


POWER 
FACTOR 
REGULATOR 


Correction of low power factor by addition of 
capacitors in parallel with inductive loads is a 
well known and proven technique. 


The savings in actual power cost can be sig- 
nificant; however, there are many cases where 
the savings in new wiring and equipment can 
overshadow the actual power cost savings. 


The power factor is always stated in a decimal 
number betweenO and1 апа iis the cosine of the 
angle between the voltage and current wave 
forms. In Alternating Current circuits, power 
( watts) is defined as voltage x current x power 
factor. From this, it is easily seen with a power 
factor of 1 power is voltage x current and with а 
power factor ofO there can be no power regard- 
less of how large the voltage or current may be. 


A normal inductive motor will have a power 
factor between .30 and .90 depending upon 
how the motor is loaded. A motor operating at its 
rated load will have an improved ( higher) power 
factor than the same motor which is very lightly 
loaded. Transformer load also has a bearing on 
the power factor. Many other normal items 
located in industrial plants contribute to the low 
power factors. 


The direct cost of a low power factor usually 
shows up on the monthly bill as an extra charge. 


The indirect costs are the heavier wiring 
required orthe larger transformer needed. Азап 
example: in a plant which requires 500 KW of 
power the transformer must be: 

БОО KVA at 1.00 Power Factor 
625 KVA at .80 Power Factor 
1000 KVA at .50 Power Factor 


Application Notes 


TITLE: Model 640 
App. Notes 11/84 


с D 


Likewise, the feeder wiring to this same plant 
requiring 500 KW at 480 volts would need to be 
of a larger size. The current carrying capacity of 
the wire would be: 

1042 AMPS at 1.00 Power Factor 
1302 AMPS at .80 Power Factor 
2083 AMPS at .50 Power Factor 


These figures can easily be related to wire size 
and cost. In each of these examples, the end 
result is the same amount of power delivered to 
the load. : 


The addition of power factor correction cap- 
acitors is accomplished in many ways. The most 
efficient means would be to correct every load to 
a 1.00 power factor while it is operating by 
switching in capacitors with the load; however, 
this is rarely practical. In general, motors of 10 
HP or more are corrected individually and smaller 
motors are corrected in groups. 


There are also conditions where motors 
operate at varying loads and at varying times. 


The Time Mark Model640 Power Factor Reg- 
ulator was designed to help obtain an improved 
power factor with a minimum of added cap- 
acitors. This unit monitors the power line and 
adds or subtracts six separate capacitor stages 
according to the power factor. 


me Mann 
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11440 EAST PINE 


TULSA OKLAHOMA 74116 
(918) 438 - 1220 


Unless Otherwise Specitied 
Dimensions Are іп inches 


Drawings Show No Power Applied 


The Model 640 has a low power factor control 
adjustable between .50 and .95. if the power 
factor drops below this setting, the unit will begin 
adding stages of capacitors each 40 seconds 
until the high power factor setting is reached. 
The high power factor is adjustable between .80 
and 1.00 and should always be set higher than 
the low setting. 


The unit will drop out one stage of capacitors 
every 40 seconds if the power factor changes to 
capacitive, orleading. This will continue untilthe 
power factor is inductive, or lagging. 


There is one unmarked adjustment which can 
be considered a current threshold. This adjust- 
ment is to set the point where the unit will 
disconnect all of the capacitors. This current 
threshold is adjustable between 0.25 and 1.00 
Amp from the current transformer. An example of 
the use of this control could be in a building 
where the total night load dropped to some low 
level and the addition of one stage of capacitor 
would cause a wide fluctuation of the power 
factor or an oscillating condition. This threshold 


sets the point below which the unit is inoperative. 


A power loss to the Model640 will also cause 
all capacitors to be disconnected. 


The Model 640 may be operated in a manual 
mode. Capacitor stages can be added or sub- 
tracted with push button control. 


A meter signal is provided on the Model 640 
for a DC meter with a O- 1 milliamp movement. 
the meter calibration will be: 

0.1 MA = 0.50 Power Factor- Capacitive 


0.5 MA = 1.00 Power Factor 
0.9 MA = 0.50 Power Factor- Inductive 
TYPICAL CONNECTION DIAGRAM 


XXX/5 CT 


MODEL 640 
POWER FACTOR REGULATOR 


OPTIONAL 
CONNECTION 
TO OTHER STAGES 


CONTROL 
VOLTAGE 


Power Factor correcting capacitors and cap- 
acitor banks are normally rated in KVARS. To 
properly size the capacitors to a given applic- 
ation there are three basic steps. 
1. Determine present load, measured in KW 
2. Determine present power factor 
3. Determine desired power factor 
The meter output is nonlinear; i.e. 
1.00 pf:.5 maDC,.5 pf-.09 тарс 
Refer to Chart 1 for details. 
Using Chart 2, in the vertical LH margin locate 
the original( present) power factor, then across 
the top of the chart locate the corrected ( des- 
ired) power factor. Where the column and row of 
these two figures intersect, note the correction 
factor, which is a three- place decimal number. 


The correction factor is then multiplied by the 
present KW load. The result of this is the cap- 
acitor size required, stated in KVAR. Correcting 
to a power factor of .95 is generally considered 
optimum and correcting to a leading, or 
capacitive, condition should not be attempted. 
When the total KVAR requirement is determined, 
this size can be divided between the six stages of 
the Model640 to provide asix- step powerfactor 
correction. 


When installing capacitors, consult the man- 
ufacturer's literature for fusing and contactor 
requirements. 


In addition to the capacitors and contactors, a 
properly sized current transformer with a 
minimum burden rating of 2 VA and a 5 Amp 
secondary is required, and a power transformer 
witha 115 VAC secondary at 50 VA minimum. 
Proper phasing of the CT and PT is essential. If 
correction stages work in reverse, disconnect 
power and reverse CT secondary leads. A simple 
diagram is shown below. 


FIGURE 1 


CHART 1 


METER READINGS VS. POWER FACTOR 


POWER 
FACTOR 


CAPACITIVE 
OUTPUT ( IN mA) 


0.0571877 
0.0782908 
0.0999998 
0.122446 
0.145799 
0.170277 
0.19618 
0.223936 
0.254201 
0.288078 
0.32772 
0.378701 
0.500000 


INDUCTIVE 
OUTPUT ( IN mA) 


0.942812 
0.921709 
0.900000 
0.877554 
0.854201 
0.829723 
0.80382 

0.776064 
0.745799 
0.711922 
0.67228 

0.621299 
0.500000 


CHART 2 


Corrected Power Factor 


Model 514 


TEMPERATURE 
LIMITER 


Automatic High € Low Limits 
Complete With Limit- Stat 
Limits Within 20 F 

All Solid-State Circuitry 


DESCRIPTION 


The Model 514 was designed for use where 
thermostats are being set back during non- 
business hours, and high and low temperature 
limits need to be maintained. The output 
contacts are normally connected directly into 
the night setback and thermostat wiring as 
shown in the application drawing. The Model 
514 is usually used with an external time clock 
or existing night setback systems. Output 
contacts will transfer if the temperature rises 
above or drops below the preset limits. A 
temperature sensor is supplied with each Model 
514. Lower limit range is 50°F to 65°F, and 
upper limit range is 80°F to 950 Е. 
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SPECIFICATIONS 


Supply Voltage ............ 24 VAC, 50/60 Hz 
Power Required................... 1 Watt Max. 
Contact TYPE aan SPDT 
Contact Rating............. 2 amps at 120 VAC 
Transient Protection ...... 2500 VRMS/ 10 ms 
Temperature Range.........:. 32° F to 130° F 


Case Material................... 20 ga. C.R.S. 


APPLICATION 


MODEL 514 


EXISTING 
THERMOSTAT 


TO NIGHT SETBACK CONTACTS 


HVAC UNIT 


11440 East Pine Street 
Tulsa, Oklahoma 74116 
(918) 438 - 1220 
800 - 862 - 2875 
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Unless Otherwise Specified 
Dimensions Are In Inches 


Drawings Show No Power Applied 


Model 541 


DUTY CYCLE 
TIMER 


WITH TEMPERATURE LIMITER 


Temp Limiter Overrides 

Cycling During Peak Times 
Indicator Lights Show Load 
Shed and Over Temp Limit 


Includes Temperature Sensor 


Two Models Available 


DESCRIPTION 


The Model 541A is designed to duty cycle 
the compressor in refrigerated boxes on a 15 
minute time base. The unit has an adjustable 
load off- time of 3 to 12 minutes and an indicator 
which lights to show that the load is off ( relay 
energized). If the temperature in the box rises 
above the temperature set on the “ limit” 
control, duty cycling is interrupted and the 
compressor runs continuously until the 
temperature drops 4? F below the set point. 
Duty cycling then resumes. 


The Model 541B is designed to control a 
thermostat, thereby controlling heating or air 
conditioning. Like the 541A, the 541B has 
a 15 minute time base adjustable from 3 to 
12 minutes of off time. In the“ summer" mode 
a rise in temperature overrides the cycling, 
turning the air conditioning on until the temp- 
erature drops below the set point. In the 
" winter" mode a drop in temperature over- 
rides the cycling, turning on heating until the 
temperature rises above the set point. Special 
timing or temperature ranges are available 
on request. 
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DIMENSIONS 


SPECIFICATIONS 


Supply Voltage .......... 24 VAC, 50-400 Hz 
Power Consumption .............. 1 Watt Max. 
Transient Protection ........... 2500 V/ 10 ms 
Contacts ........... SPST,2 AMP At 115 VAC 
Time Base... errem meme 15 Min. +2% 
Adjustable Off Time........... 
Temperature Range...... 259 to 509Ғ 
541B: 609 to 85%F 
Sense Арсова Limit Stat ( Incl.) 
Dead Band osc ser i icm eset 40 
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11440 East Pine Street 
Tulsa. Oklahoma 74116 
(918) 438 - 1220 
800 - 862 - 2875 


Unless Otherwise Specified 
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MODEL 534 


4 CHANNEL 
SCHEDULER 


4 Independently Program - 
able Channels 

148 Programable Locations 
Battery Backup 

Optional Duty Cycling 

Of Loads 

Optional Demand Load 
Control 

Easy Programing 

Ideal For Small To Medium 
Applications 


DESCRIPTION 


The Model 534 is the heart of the SIGNALINE 
modular energy management system. The 
microprocessor- based four circuit clock 
provides low cost time- of- day control 
HVAC systems, security systems and indoor/ 
outdoor lighting. It can also be programmed to 
schedule motors, fans, pumps or other control 
devices, duty cycle the loads during their“ on” 
schedule, and shed loads on a priority basis 
if the power demand exceeds preset limits. 


Each channel of the Model 534 is fully 
programmable for seven days. In addition, 
as many as six holidays can be programmed upto 
six days in advance. The clock has 148 
programmable memory locations (74 on/ off 
pairs) which can be apportioned among the 
four channels in any combination. For example, 
each channel can be programmed for 3 on/ off 
pairs per day, Monday through Friday, with 
14 left for holidays, weekends, or additional 
programming on selected weekdays. While 


of ~ 


TOE MAK соорот 4 Chane, 
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loads are programmed “ on”, they may be duty 
cycled with the optional Duty Cycling panel. 
Both of the“ on” and“ off” cycles are adjustable 
to 15.5 minutes. Another option, Demand Load 
Shedding, allows each load to be shed on a 
priority basis as electical power usage exceeds 
a predetermined limit. Demand control is 
operational when loads are scheduled on, and 
each load can be duty cycled when not shed. 


Eight multifunction programming buttons 
make the 534 simple to program. During 
programming, LED indicators show the program 
mode, load and day being programmed. In the 
operating mode, indicators show the time- of- 
day, load status and day- of- week. Override 
switches allow manual control of each load. 
A battery back-up system preserves the 
memory and maintains the correct time- of-day, 
during a power outage, for at least six hours. 
Upon reapplication of power, all loads return to 
their programmed status. 
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DIMENSIONS 


MOUNTING 


“6Ө------ 11.95 — 
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SPECIFICATIONS 


7-34 knockout (6 pl. top & bottom) 


MODEL 534 


OPTIONAL BOARDS 


ELECTRICAL 
Operating Voltage .......... 24 VAC, 120 МАС DUTY CYCLER 
AS usos cese cesse rim а ША 50/60 Hz  Powet...... eon Cable Connection To 
РОГ озат aro өрмек ҚА Sb pat 16W Main 534 Board 
Operating Channels... = Four 
BATTERY On Time/ Off Time ......... 15.5 Minutes Max. 
38 Туре. 6 VDC Gel, Installed 30 Second Intervals #3 
Back= Up Duration. +: еее ее 6 Hours Min. Timing Selection .................-. via 5 binary 
coded switches 
OUTPUT 
Сомасы: SPDT Electromechanical DEMAND LOAD CONTROL 
Байпар see: 360 VA, Class 2 Power Function................. Demand Control And 
Duty Cycle 
OPERATION POWER re Cable Connection to 
Program Capacity...... 148 Memory Locations Main 534 Board 
(74 On/ Off Pairs) Operating Channels. ...................... Four 
Programming... mens: 1 Minute Intervals Input................. 0-15 VAC From Current 
Display: ceda 0.5 LED With PM Indicator Transducer 
ACCU Cs ais seti oo Acn ei oran 5 Sec/ Month Calibration Reference .............. 0-10 VDC 
Proportional To Power Use 
ENVIRONMENTAL 
4lM Operating Temperature........ -20° to 609 C 4 


A A CA 
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NS Grae BEN ane eae TITLE Unless otherwise specified 
dimensions are in inches. 
AA Drawings show no power applied. 


Storage Temperature.......... -30% to 859 С 


